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(54) OBJECTIVE LENS DRIVING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an objective lens 
driving device which does not generate unwanted vibrations, 
even in the case of controlling with high accuracy. 
SOLUTION: This objective lens driving device 40 is provided 
with an objective lens holder 3 capable of holding objective 
lenses 1, 2. The objective lens holder 3 has a shaft hole 4 
having the axis line parallel to the optical axis of a 1st 
objective lens 1. A yoke 6 holds a sliding shaft 5 which freely 
penetrates the shaft hole 4. The objective lens holder 3 is 
provided with vertical drive means 10a 5 10b which can be 
driven in the axial direction of the sliding shaft and rotating 
drive means 7 a, 7b which can drive the objective lens holder 3 
in the circumferential direction of the sliding shaft 5. Side 
pressure adding means 7 a, 7b, 10a, 10b energize the lens 
holder 3 toward the sliding shaft 5 so that a plane angle, which 
is formed between a straight line connecting the center axis of 
the sliding shaft 5 to the optical axis of the objective lens 1 
forms with a straight line connecting the center axis of the 
sliding shaft 5 to the contact point of the shaft hole 4 of the 
sliding shaft, is 90° or smaller. 
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(1) Japanese Patent Application Laid-Open No. 2000-20986 (2000) 
"OBJECTIVE LENS DRIVING DEVICE" 

The following is an English translation of an extract of the above application. 

An objective lens driving device 40 according to the present invention is equipped 
with an objective lens holder 3 capable of holding objective lenses 1 and 2. The objective 
lens holder 3 has a shaft hole 4 having the axis line parallel to the optical axis of a first 
objective lens 1. In a yoke 6, a sliding shaft 5 freely sliding the shaft hole 4 is held. The 
objective lens holder 3 is provided with vertical driving means 10a and 10b, which are 
capable of driving the objective lens holder 3 in the axial direction of the sliding shaft 5 and 
rotating driving means 7a and 7b, which are capable of driving the objective lens holder 3 in 
the circumferential direction of the sliding shaft 5. Lateral pressure imparting means 7a, 
7b, 10a and 10b energize the objective lens holder 3 towards the sliding shaft 5 such that the 
plane angle formed by a straight line connecting the central axis of the sliding shaft 5 and 
the optical axis of the objective lens 1 and a straight line connecting a contact point of the 
central axis of the sliding shaft 5 and the shaft hole 4 of the sliding shaft 5 becomes smaller 
than or equal to 90 degrees. 
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[00 54] ttt. mitZyrrtXilZ. &14#frl 1 

a . libii mmx*\±%\,^m l mmmz$) o . h ? >y 
^y/^^f ;u7 b(:ipi^^30%«B| s h7 7 ^ 

%s h7y^X/3>f^7a, 7b^i-oT, SUM* 
*> 0 *>EI«* k ni*fc:flim 5 KSlRrtaa ;b 0 t 

[0055 ] COg»«fi5^SS^«itfc»9^[IIIE^t 

mjtfHmmtiizKcz ^^m^iz^^^t & 0 -r 

**»<7)»JBT1iKBIM^E| l % H2XW24 
C^-TJ: 3 11a. lib. 12a. 12b 

<nwmm*&mLx, mmmzmsmfrt lx^z 

[0056] itiSWtZbb, Sl8tC, m&ftfrl 1 a. 1 
1 b frKHflBcr^ Lfc*£co» 1 M1hv>X<rM&s& 

[0057] »I£U. ffitt^ 11a, 11 b^flM 
?WTtt&<. M858a, 8bW^^, ®^ 
r -y TcOT^te}-. ft®} Is yXmh^W4 0 <r>m&)ti#> 

6izmnzm*Lx^zc^mz**t'{,ziz>ft 
mw&xk' i>mmt**>>x. mumtiftfti 1 a . i 

I bA^n-f ;U7 a. 7 bcO^-J^tcffig^ii^i: L 

[0058] t o t h , ffi^TWJR J: <a«W5St««nl 

«IWcKat«ltfJ:v^ Ktt*M-l 1 a, 1 l 
b , 12a, 1 2bmmi*. tmuyXifrfrjTsnft 

[ o o 5 9 ] H9ii. ^m^mmiz^x , m&fox- 

II a, lib, 12a, 1 2b<7){2S££Ta-f/U<7) 
^^7a, 7bfcrsfe|fi***»tL*u^ H 

[0060] mz. *$mcvBmzte^x . jgf&ifts^ 

*'6f4imi«^U>'Xl05fctt«h5:S^iStSt. g 

stt 5 <^+,t<tt t ssj$4 5 omrt 4 1 cDmt*zmA,fd 
m&tizx^xmfczti&^mftm^o* bxrt** 

^JBSR^KttfWt 1 la. lib, 12a, 1 bco^g 



1 1 



[006U i®m<?>£ o izism^ixtzfi^uyxmwm 
w.<nwi i msuyx i aowmnwum 9^?c^s. 

[00 6 2] 121 0<0%&. l29i:SV\ 900Hz*> 

^3 0 0 0Hz<r)fS<r>m®fttiLttMiib%-?x\>^. £ 

$<Ojg V ^ IZ X i X £ t T V * S . 
[0063] fo^tt^vXIgi&^gii. Sttttfr 1 
la. lib, 12a, 1 2 b WKSSrl&lvCSfl 1 

wz2*mis>x2nmmimitt®ii'yxiizb 
[00 64] mitwax/yxiii. m2nm^yX2i,z 

Jfr<NA***#<. ®.-Ri>m2tt®uyX2£*)m->6 

sonmUTnfttfmmz. ftizmittmisyxi 

t±m 2 yX 2 1 0 i> 3tW«3tA*: -y h < T 
#6. -TOfc^ m^l'i'XlS-JBV^fcS^jiffi!! 
Is yX 2 i 0 X 0 Stitffl&tilfBtrftT -f X 9 

§S*»#T£6. ^t. Igl^l/^XlcOffiS^) 

[ o o 6 5 ] ® i mais yx i oit^ 2 i cstr^ 
nmuyx*>i>iy3<7)%mMf~cte%:<. 

Z<7)£ o%Wr&t,zi±, Zt>t,z*i®iU'yX7ivU?3<V&M 
&\t'l^<®ffl2h.hZb¥18tL^. 
[00 6 63 t , h5»/if^3 

■<<;U7a, 7b«C|^fe-ri.l3SE*t}iillW5 tt*7v4t 

^tgm-t < -& . m2tmi-yx2zm^&t§r£ 

T\ h57*y^;l/7a, 7 b ££&4rr&7J{iSfSl 

*t%pyxi5ffi9^tcJt^±l>* i ^^<. miiz 
ILhtih£o%m)b i mi-f&- i miz\i%hti:^-hK 16 

[0067] tivmz. *mi&n&nx'it. is 1 nvav 

yX 1 towccosR&fcg* 5: 9 OSWrttzfS £ t £ 
Tv^erc-fc*. H7^-T.±3^ s ^<^ffiiS5rffiffl 

mMz%z>£ot,zLKmm. 6kHz(cjt«a^J^^<i 

ffiait***4ffiS. 900HzH3O00Hz^» 



7) fl82 000-20986 (P2000-20986A) 

1 2 

-tf^ii4kHzggT&fUfi^cOT\ .LftfcjGSi 
6 k H z ft3Bfc/h3 VMSBI»lwaiW*ft 4**=tt» 

[0068] *HiSc0®®O* ; rtt^>'XggI6^g4 0 
it. HkMtiL'B&ItT a 2 OWfif&StHCfc 

1S^S4 0 t:«WU^X|giJj|ia4 0 Srtt^3S0«« 

(H6#gg) bcow^umizx^xuz^o zti,zmb 

20 7>J±i£9«8fl8C;:,i:->Ti&t£$-i2\ J*^««»T«»»)'J^ 

s v^s«i«Wd*f!B5 u yxmmmwiz £->z&mz*t 
[00693 — ztit><r>mmn&£.zwiM-$-h z t 

mfm&izx-oTttztih. mmm*coij<DZ9m 

%v yx*;i^r 3 5 (c^-r 6 iWte - f coSKi 

30 X-hh. Idfr^-h'^^JlliMjtSgiSs 0353 

zno'h&mm-commi. m&jk^m&tnm^yx 

[0070] L* 5 LllfeB5ttJi. S^iOitttiot 

imfentft&flm^Z-^xft&ztihtf. z<?)?m\±® 
sfflus^^asT, nvAvyxir^y3<rmmz\^ 

;^^■3* ^ ^^a^#->T^SV^^0, JSlJfllVVXltfft 
4. 

[0071 ] |?neL^#ra :! i i 9 - 28268 5^f8tClS 
50 <SSSB^/jN$<-r&Ci:lcJ:oT, 01 Stc^-fJ;-? 



1 3 

fc, WJtOW»B-eco«9BlfcJtr>TiS»t3©fe$*fta6S 

[0072] acoffi&&t:®m-<« . immcnmmx' 

mk<?> <*>£&-frlz o T»r®a<5fcfflt£ fc =5: ft J: 3 fc U 
T^ft (B3#SR) . Zcr>tg,^Tii>ffii>%:Wat,ZJ: 9j£ 
*SttB44>J:3fc:a»i:$rft. $f>fc, Nft4fcft» 
ill 5 <^«I^Oi-^T ft 

[00733 tott, *=£^)J:?«rfflMIWf»tTa, 
8HPF9-2 8 2 6 8 5£fgfc2^*rCV>ftJ:3fc, 
VX*/^' 3 ti* * < « vvr L ± 3 TOBtt*** 
ft. SJtflaSfcUTaHMWttifcL/iJSai^-K^Ji 

[0074] J tZ'F*mJ&<7>&WHzii\\Tli^ m®M 5 

< =&■ £>&v ^jK^rac-r^ < . mmm 5 % . 

4£g»£££:S53i-f ft fc fc t.(3«^4<7)S/NlJ: OtSi 

c o o 7 5 1 i<oa«wa^i»iafc j: o . wtovvx* 
*<r-&ft. 

[0076] £<7>i 3 fc+ifeSBSrilfcU 8ftlu£fUg# 

«M»5<oigJ: o»>«icn;tcj:->T. tm 

j^*>* 1 k H z OT-Tft £ fc . tkHz cOfflfflflS? 
**»&*LTv>< . JtWflF&ewejfrftjS 

fiMT-^ ft C0T'*> ft . 
[ 0 0 7 7 ] =5rfc. ^tt^&fcfcUTT. HVsUyX 
*/kf 3 ff>mt>b , SUM 5 fc fc <7)igftlljSfgifS?) 

SiLn. $M2f3r£ N liSSiift^J*< l oSft*»^T' 
Aft. HQOWttfc^ftjJft^XffiftiMfcovi 

fil,zms&L< LtzM^yxmSs^mz-oux . *<r> 
iitMil 1 fcjjrf . cco^-g-. ifcjjr$-j;3 

fc. ^-f-ftsibosfc^ 0.34. wntt3W*di-r ft . 

**. IWt&i 13(7)J;3 fc*«Ma<±Tfc** <8t 
fro vet. ^6njA»r^T*trffi«»«ttjAflw 

fc#££*lft«0T\ RaW)»*#*ft. 

[oo7s]^(3, mi 2^m^x^mmcom2comm 
cvfm\,zr>\\x®mr&. xmrnommx-it, turns 



(8) ^2 000-20986 (P2000-20986A) 

1 4 

fc*fcft4 t<nmi!]%fcWcr)tpjb& „ 1ffl%V>Xi$.)V¥3 
tc fc'* 1 1> & ft *T®jgP0M.|> fc §££fc , -T^^t>jf|Stt5 
^«*l*lc5**fe-«mWI5fc:iaart-ftTBBfcHLT t 

3*mL-yXl(ci£#ltr. H2*f«»U^X203ettfc 

«we*fc«ftMMWfc SrfS/UfStafc 9 0I»^g 
Sr^-tft«td^r»Bffc:^LTV^ft. -e^faofllfKJiB 
lJbMIE6^5rrJgii7)^S(6<ojg!Bfcra«-cAft. Si 2 

[0079] *Ste»fl5«JBK: iiitf, nil fc^-f^tt 
te**v^T»-»r^fc2kHz«)«»t,?i|i v JSOlWfctt 

1 , 2 fc«li,«^A«*<9 0 • IZTKcCDXimjW 
TW*9y*.&?Wbim&Ltz fc LT t . *<DSIMi 

aifais-yxx, 2<DffiuthmBm*.t%-?xf5imkKc 

[0080] giMttS^llpjfcflfeJ-^EgSESrlgs,^^ 

■thcnx'. -*immz®ttj)vmnt?^ mttttrnzn 

XI, 2#«v^")Tft*«-«r«ifc&fJ6ffeL*^. 
[0081] fcAf U*2e«Gt<o«Ji|{i v ^IgjlWtelK 

&-?x*mmc?>MBii, tmis>x*jur3 zw&mm. 
■f&mmz&^TsggizmiTS)*. 

[0082]^:*. «±te*Lfc«H»<0?BJBIi. 
30 ^>-X*i2-P^^o^T^LT#/c* s \ 3-z>tt±fr 
4«*fc'tHt«*WJ|(»r*ft. ^lr>C0%g-T"^ 

0 nm«T<0U- tf^flEa*^t»td»**s^#^ 
[00833 

^ B ^M] *«wtj:itif . fswmw'CMkms 
v >x<7>%Mt imAstsm&b . mm<r>*,tMbim 
mcomx fc * t&A.tsw.m t tm&t ft ^mn^ 

& 9 0 * felTfc i-Z X 0 fc P ^Xfttt##qi|M||(crt)H. 
Tft»SiiftJtJ6. Il^-f ftSHftjWttfflJItAfc'Srftfe 

40 w»»tt*«rti±-r*. 

[0084] ifc. *JMBfc i/ijf . 
SfcH-fcltfJ*' 3 BRB*%««fc *ft «t 3 fc^ gg, 

iSv>Sa&S83R^^ftfcfct,fc, 

»*#»*>:h.ft«-,T. jwtaoMws-rftja^T-tT 

^=5r^ISSr ft i fc #afirv ^JflfeiU VXBIHHitrS 
«-rft>Ifc#T'^ft. 
[HIH^fSm^ijiBa] 

[0i] i si i <7)mmcommcr>Mm u vxib 

50 i&SIB^^-tffifiJpFBa. 



1 5 

[[22 ] H 1 tfORP&EfflHrWBL 
[H3 ] HI tz&fth&lt^WfflJzViWB. 
[14 ] H3tefett*«5tkJMWk^«aW»S:«i- 
Jfc^lo 

[15 ] Hll-i3it4*HhuvXd-wl/^IBH # 

[17 3 Hi^feftiJSiWfti^^X^Eie^riBiWiftft 
JEWS. 

[18] h^v^^n^/POKfflloattfkfrSrlKBffll 

iz-th wz^&cnmbv yxwmmnm i U ^x 

[09 ] Kt^^&rataSkLfe^oWftu^XB 

iEift^a^a 2»floi^>'X^iais*rtwaasjsESH, 

[111] tttttWt«:Bt*SfcU JMWWWtf)*^ 
k «TS)8B?>S>0k 5rlKlS]t:-t?^^o»^y 
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1 6 

[HI 2] *^teA*»2«0^OJB»c0«ftl/^X 
[131 31 «^U>«li:«ltilM 
[^oiKBJ] 

i mi*tm\yyx 

3 m%vvx*)v? 

4 WTv 
10 5 JSf&ffl 

6 

7 a, 7b h^v^V^rM^ 
8a, 8b hJv^yfmtk&ME 
9a. 9b y*~-$xm&XW5 
10a. 10b 7^-^Xfflz7>f;U 
11a. lib, 12a. 12b ffltttfls 
17a. 17b 3>f;l^ 

40 ttmuyxmrnrnw 
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AA15 AA16 BD10 BD12 BD14 
BD16 BE06 BE10 
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2. (3$iSA^jm££: 

B;ft ^-3flJ ft ft) $ iff B 2001 *p 06 Jj 20 B %%$t & B , 

. b* »»him»«b 2001 ^08 b aa_a»tt*sttB. ., U . VMU 

^Hj/tfiWfB ¥ B*tttf:#B, 1 ' ^ «™ 

^fiJ^M^itB ^ 8 BSrttofc&B. 

-^JftStJ^itB * £ B^ittSfc&B. 
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